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(54) POUSHING SOLUTION FOR METALS AND POLISHING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a polishing solution for metals which has high polishing 
rate of metals with a low etching rate, resulting in a high productivity with low dishing and little 
erosion and is suited to manufacturing high-reliability semiconductor devices of fine, and to 
provide thin film structures superior in electrical characteristics. 

SOLUTION: The polishing solution contains oxidizers of metals, metal oxide dissolvents, metal 
anticorrosives and water. The anticorrosives contain a compound having a pyrimidine skeleton. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiners decision 
of rejection] 

[Date of requesting appeal against examiners 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1 998,2003 Japan Patent Office 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAAT9aGezDA41 41 34442... 2005/1 0/05 



<19)B*B#fftf (JP) (12) £t ^f) i£f It £t $g (A) (lUftfffflSaWSMf 

#^2002-134442 
(P2002-134442A) 
(43)^09 H ¥fi&14*P 5 R 10 B (2002. 5.10) 



(51)IntCL T 






F I ?-n-r(##) 


HO 1 L 


21/304 


6 2 2 


H 0 1 L 21/304 622C 3C058 


B24B 


37/00 




B 2 4 B 37/00 H 5 F 0 4 3 


CO 9K 


3/14 


5 5 0 


C 0 9 K 3/14 5 5 0 Z 


HO 1 L 


21/306 




H0 1L 21/306 M 








*ffif^ at#Jg<0&12 OL 8 H) 


(21)ttiK#^ 


&B2000-327296C P2000 -327296) 


(71) ffiB A 000004455 










(22) a® B 




¥j£l25U0/3 26 H (2000. 10. 26) 


«Sail9T«Ki53&T« 2 T S 1 # 1 *t 








(72)5£9i# t 








^«»Bft*«BlBST@13#l^ Hftfl; 
















(72)f&IJ§# «EB 








^«»H5i*miaiC3TSi3#i# B&ft; 
















(74)f^ffiA 100086494 



















(54) [58w©£*w 



(57) imm 



[if i ] &m<Dmit#L m<t&.m&mm, 
[fPj#JS2] t-y s^v#*sr*i-*{b-fr*as, 4- 

TS/fc*7'/n [3, 4-d] fHv'y, 1, 2, 4 
-HJ7/o [l, 5 -a] t'!)5^y, 2-^vl— 
5, 7-^71^- (1, 2, 4) h!J7-/n [1, 
5- a] 5 v^yStJ 1 2 - > f 7 10 

5, 7 -/7i-*- (1, 2, 4) hUT'/n [1, 
5 -a] ey 5 i^;0>lbilii*t54>ft< fcfc llroft^- 

3 i Misftfl^. f y 5 i?>-w&*m-r* 
1 , 2 , 3-hD7 /u, 1 , 2 , 4 - h y r y— 

/K 3-757-1 H- 1 , 2, 4-F!)7/-;K ^ 
W h y 7V— /URXfl - 1 Kndrv'^w' h y 7/- 20 
A^><bilfi;ix5'>ft< 1 i«<o{b-&<G&-?<fc3if**«3 

[HS#*g 6 ] Stfs 5 0 0 W±©*»ttJj« 

y ^-^^tSil*? 1-5 v^-f ix*>IBtt«>A«fflW 

[W** 7 ] fiSJP^T-S/jS 5 0 0 ,«Jt<D**teJj? so 

y^-fls, #y #a-#v©?;x. 

l< tt.m&&<omtm>t>mt£tiz>'j>ti:< 1 1 « 
tf &gTfc 5 1 ~ 8 v tit>^m <D&mm mm 

iftixm. 1 1 ] mm^m<omm^±^n^m 1 ~ 1 o 
v^i"ii*»iB«<oAjRfflwiB««r«ieb**«6, imam 



$£lifi 2002-134442 



1 2 ] mmmm<omm^y±\cm^m 1 ~ 1 o 

j® t '< y rssr*-r ss«^iSi^ ttift sib^js 1 
1 &m<Dwmijmo 

[0 0 0 1] 
[0 0 0 2] 

l'&3&<D&ffi] ifi¥, ¥3fft*fflllElSS (LSI) <Z>&M 

ffiit. m&mikicft^xmtztmmtoii&'mifflftzii 

-ci^s. (cmp) sttc-oti,!), 

*H#rF^4 9 4 4 8 3 6 ^*ffl#tcBB^$ttTV^„ 
[0 0 0 3] iS¥x L S I SrKtttifb-rSTtfelC, Eft 

5. JEr^t?, *>b*»Cft»Sr?t?J*U-C*>5*6l»Bl±tii«| 

CMPtcJ:9BS8*U-cai{>ii*El»S:JKj*i- S, 

2 - 2 7 8 8 2 2-5§-<&&(;:|ig7r:£;}xT^.5o 
[0 0 0 4] 4feJS<OCMP<0— P3»©ff 
■SI (T*??^ ±K9M'<s' K«rtt9tfl7, 

[0005] CMP(^ffl^^p 5 ^^5 : &JSfflWS^K^L — J& 
IcttiWbJW&tfH^iStt**?) *o T*S 9 £«iHCJS CT $ 

ffili¥ffi^b$tL5, Z(Dt$m\a\,^xtei?T-i-*- it 
-f • 3l y u*r 5 ■frfrV^^-T- -fffi (Journal of Ele 
ctrochemlcal Society) <Os8 138fl If (1991 
¥^fl) <D3 4 6 0~3 4 6 4 MI-BB^^ttTV>-5„ 

[0 0 0 6] CMPlcj;^)We3a!SS-|i!*S^j*i: LT 
■MtAJRSWJMSrflynirsrira^SbiSix-Cv^S. B 
<t o XM •? ffil e.^c&JS®?{b^0^4rWSf«lc 



4#Bfl 2002-134442 



tiitwutm<oms%}®&i. < «m * ncM p i 5 w^>t 10 

[0 0 0 7] io?J:5Hi»{bA«JSf»3IBi:A«B6A»ISr 
aSiDUT{t^R*£:roa*4-JDx.5r t\c£ 0, CMPK 

[0 0 0 8] L^L/j^^k ft5fc<OCMP(Cfc5il«>& 
*ia»»J*tt, (1) S*ii*ttfc^JliBitiO*S+*: 

rojS^, (2) W«0 co$g 
(3) ffMaSttftiEKatf-r*QM*x*rl!t£ 
-rSfcfe<50i5ti^rn-fe^A5^$(|-C'fo-5r (4) ggfi£ 
te3HcfiH-*-* = ^ HTy^, (5) &Sco<g£, ^» 

[0 0 0 9] <r 4 <0&&&.<Z>m-k&Wi 

Mi, «*tt©*v*Ls iB**«riti-5fc»e>fc, ^y 

xfiiftiffi^ 8 - 8 3 7 8 0-§-^a^|5*fe$ixTV5. 

[0010] mtiiznffi&&<o?-?i<'>wzmtef& j <?? > 

5 2mt->V 3>«©W*iiftt**v^»*»J:»4, Jem 

pHS:pKa-0. 5 J: •? fc * t < -tZ>JimfrW-<% 3 ft 
T^S„ rwlJWfi, «*.li»ffJB2 8 1 9 1 9 

[001 1] §m<om&w*m-&&&<oTmz 

8WLfc/<y TB£CMPfc±'3Si'9l&< ! &^;fc so 



5„ ua>u ci^ro^y rmm&m\*. m&^nmit 
[0012] 

aft, mom:, -tmmm. m^mcmth. mm&<om 
w«fS«r^tt-r?>r ttcfcij, ttiRKb, mmit, -&mm 



(4) 



mm 2002-1344 



wmmzmm-tz^kizh*), mult. nm<t. 

-C*>S. *|g^wtecogWl±. mnub, nwt, 
mjj&zmm-tz- t\z$>z> a ± 

[0013] 

r>. *MKitaitfX!) 5s?>ir#*r*f 6<t**"T»*>a 

D [3, 4-d] fy^i/y, 1, 2, 4-h!)7/o 
[1, 5- a] f 2 - > 7Vl — 5 , 7-i/y 

(1, 2, 4) hyryn [l, 5- a] t» 

!J v^yStf 2 - ^ f^t;l/7 r 5 , 7 -y7i 20 

(1, 2, 4) [1, 5 -a] t°y? 

5?>*»t>»tf*v5ii>!fc< tt)l«Oft*«|-Cj!)54II 
flf««»cHi-5. #5£?3t4. ±1EA«W*JW*», try 5 

3. #*WHt. F U 7/-^tft**tSft^ 1 , 
2, 3-F!)7/-;K 1, 2, 4-MJ7y- /K 3 
-75y-lH-l, 2, 4-M)7/-;K 'O'/h 
D7/-/K 1-t Kn*i/'<>yhy7/-/V*>bI 
tf*t5'>&< 1 <b law^feTfcS^JRfflWlB^tcBII 30 
•fa. #3§9!I4. ±1E&JR<D&{fc*ija*, il&fb**, 58 

M-r%„ #36W«\ IIJW»fi#5 0 0.£JLttf>7KJg 
ttal«y-r-Sr**i-5±EA«ffl«F*JK»cBB-fS. 
9114, SS^&^Sa 5 5 0 0 £Lh<D7Ki§ttzK y 

t>K &$§m.. tfi) x/i'tf^m. xKy tj/w^v-^^-^/w 

St/^ixbroia, mmct'-;i'%7$}) -r—fab&tttitz 

t t> laosKy T—frtbmtttLit'jrteK 1 1 it 

14, ±ffi6&{b&JR&ft¥3WS, WSIifc, *«g?**7VK 

{b**t?*>S4«fflW**^Hi-5. #3§91I4, WliS 

*»?>atfix5 / >'!c< it i««r^tf&JR-cfc5-tfiE&« 
fflw^fStcga-rs. #is9i»4, ?jF®^^5^JSco/<y r 

Xli^WftiKD^^^^x^fb^TfoSilB^® 



W*#8H*:l»-*-3. #319114, «F&3£9&eoW»fti±fc_h 

L T«F Si" a JrSEflHg* & id B8-T 2> o 
[0 0 141 

[0015] *&w<D&m<nmm\b urit. iSBNb* 

* (H2 O2 ) , i§3 !7ii?lS?7J y fcaSfiSS 

iff, ^-i/^TK^^^ff hn. *<ot>-vi>j&mt*$ii!>m 
Sr-^tpv'y =vStg-cfc5®-&, r^y&jR, r^7> 

[0 0 16] #SB9lro&<b&Jg?§fl¥8Jf4, **§t£<£>t<£> 

», ss&, is&m. 2 ->9-/i/ml n — -*-y->-®?, 

3, 3-'J*?-MttWt. 2-^^/WgS^ 4-^tvU-^ 
n O^V-®?, 2-^^-/W— =3r-y-^g?, n 

2-ai^yu^df-y-vgjf, ^y 
3-/^, -y-y^/ne, ^y-ty^ifr, -va 

*»*W»c«iWJ-C#Si:W^vft-C*», ^n^S?, !)V 
=f®f, JS^K, ^ ffl^S.t>*^L<l4^ 

35 L < 14 2 a«£il±S^- UTfflV>S r. t aJ-c* 5„ 

[0017] *&W(D&mp5-&mt. try 5 

2, 4-HJ7/B [1, 5-a] 1, 

3, 6, 7. Kn-2H-fUU' 
[1, 2- a] eU?^, 1, 3 -y7ii^- f 

4. 6-hy^">-. 1, 4, 5, 6-7- 
f-7W h'Dt*!)?-^ 2, 4, 5, 6-71-77; 
;e , !)ii'>'t/W7i^ 2, 4, 5-h!)/^Ko 

*->ti ; 2, 4, 6 - h y r 5 y t*y 5 v 5 ^. 



ftffl 2002-134442 



2, 4, 6-hy^ppt°y v^y, 2, 4, 6-hy 
^ h=^i/fy v^y, 2, 4, 6 - h y 7x=;Vt ( y ^ 

2, 4-v?TS/-6-fc Kn^^Ulfy 
V, 2, 4-^7^1^!];^ 2-TirhT^Kfc* 

y * 2-7;;k'y v^y, 2-p<^vu-5, 7 

-v^^-A— (1, 2, 4) HT/p (1, 5- 
a) t 4 y ;v?y, 2 - 7< ^VH*VU7 7 - A— 5 , 7 -v 5 

y=-~)v- (i, 2, 4) hyr/p (1, 5-a) 

~/W-4, 7-i^fcKn- (1, 2, 4) hy7/p 10 
(1, 5-a) t 0 U ^ 4-7;y t°7/o [3, 

4-d] ey 5^**«iMf btu wias, 

x^fyi/itI(D^ib4-7^ k^/P [3, 4- 
d] h°y^^V, 1, 2, 4-hy7/p [1, 5- 
a] tfy^i/V, 2-^^/1—5, 7 

(i, 2, 4) h y r / * [ i , s-a] t° y ^ 

>\ 2 ^;V^)Vyy ~ )V- 5, 7 — \/y*L~)V— 
(1, 2, 4) hyr^n (1, 5-a) 

Ji^urfflv^ n t a*-et £ 0 20 
[ooi8]*t try $^^#«Sr*-r5*JIRK*«l 

1 , 2 , 3 - h y r /k i , 2 , 4-hyr 

A\ 3-7; / - 1 H- 1 , 2, 4-hy7/-;K ^ 
>-/ h !I7/-^ 1 - t Koari/^^y h y TV— 

/k l-v^t Kp^^y/p f;^y % / h y 

2, 3 -^^/^^^p tVu^y/ h y 7/-;K 4 

-b Kp^-y^y % /hy7/-/K 4-#/hk*vvu 

(-1H-) -<y/hy7/-/K 4-#/U#*->/U 30 
(-1H-) ^<y / h y 7 /-^^ f ;WVx^f /U, 4 
_#/U7tfarV/u (_ 1H -) ^y/hy7y-/^f;u . 
^xtvK 4 -^/u^vvu (-1H-) -<y/hy7 
V—jvirt ^vuj^tvu, s-^^v'/^yy hy7/ 
-/k [i f 2, 3-«<y/hy7/y/v-i-^f 
a-] [i, 2, 4- hyr^y/u- 1 -^two [2- 

^/i^^vvp] TS>\ hy;uhy7/-;K h 
hy7/-;K tr* [ (i--<y/hy7/y;u) 

I0019] *«M^i3v^fflv^tbS*Stt#y 40 

^ffi«;^y7^ e 7^y^ ^y w^y^ tfv 
yyy, *y yy^8, #y>**y/u«L #y^*^ 
y;u87^xr)^ *y^^^y;u»thyi>A 
*y7$ k», ^y-e^y®, tfy-f^^gL 
*y7^ #y (p-^^u-v^/utkvK) . *y 
r * y * y r * y a-t s h\ 7-;/^y7^y^ 
r s h\ # y y/u^y^^ 1 )^ #y y/u 50 



8 

wz-rhv TKyr^ k», #yr^ M7^^ 
*Aig, ^y7; k®^ h y ^^ts^y/yt^y 

*tib<D)& ; #y t'nywryu^-yw, # y t'^/ufn y 
3 yM^ wm&nr/i'* y tvw# y ±m& 

/>Dyyfbft^J:5f?!felii4L<iv^6, Ik 
3g=L< iit©7y*-?Attdsa* uv\ S#;oS;#7* 

j-^Wl. ^y y ^y ^ y /ug^ #y 
y /Hfcr^^-Mfi* ^yr^y^r^K> *K y 

t*^;U7^3-;l/RO^y t'nyl/t°D y K>> -^tb^^O 

[0 0 2 0] *38MI^*3» , J-54fe«o»{b»J^ia'&Jltt, 

y -r— &tf7kcoissi 0 0 gfcatu-c, o. i-50g 
i:t§:^*il<, 0. 2-4 0 g t1rZ>- k&£ 
9#£L<, 0. 3-3 0gtf^rt^»*L 
V\ E^fi^O. 1 g**"Ctt, 

cMPji«^<, 5o g ^^t, efiidw 
[0021] *mw\z&vzmk&mmMmj&$t<D&& 

. ^tt^K y v-SW^M 1. 0 0 g LT 0 . 00 1 
-lOgtnrtWSK, 0. oi-8git5 

Ci:dSJ;t)»*L<, 0. 0 2-5gtt5^t^(C 
0*Lv\ rcoga^S^O. 00lg*»i:46tiB 

[0 0 2 2] **W^fcJtSA«BS*«lolB*att, ^ 
-7— X^TKcOttil 0 0 g K*fLT0. 001-10g 

it5:t*»*K, 0. oi-8gt«ri^J; 
^SK, 0. 0 2-5git5:i^»i:»JL 
v\> ^^>iE^fi^o. ooi*im ^^/^>->/(Difli 

[0 0 2 3] *^P^tC*3»t^7kS14^y ^-^ffi^S 

y •*RXffc<Dt&& 1 0 0 g |:»lt0-l Ogit 
6^i*s»*L<, 0. Ol-8git5^i*J:0ff 
^L<, 0. 0 2-5gtt5ri:^»icff*U\ r 
©E^»s l 0 g t flF«a*^«Ti-S«l*l3& J 

£>5o TK^tt^y ^-oli?«»fili5 0 oyii 
t5:iWSL<, 1 5 0 0«±fc-TSr t^J:9» 
* L< 5 0 0 oa±it5wi*»i:#S Uv\ 1S¥ 



(6) 



2002-134442 



10 



[ 0 0 2 4 J *^^ro^®fflefSf«l-»i. ±Sfi LfcW* 
[0 0 2 5] #3§§H£jIffl-r5&JSIi LTIi, «, $S£- 
[0 0 2 6] #B9i4rjiffl-*-5&«©'< PTltlt 

[0027] *»w«>w**«fei4, wmj£m<ommiG± 



wiUte>aftliS«* 5 fRtl ! til$^VNj:ptc:2 0 0 rpm» 
«F**^Oif LW-«tBE^Ji4S 1~1 00KPatfc5:i 
V<D¥ai4^«£i-5>^c«>^»i. 5~5 0KPaTfo5 

[0 0 2 8] 

mmmttmxm & 1 xim 2 tc^-r ± 9 ^BB-g-r- 

20 *JS^Jl~8S.U5Jtt5ie>Jl~2T-fflV^^JSfflWS?R?r 
[0 0 2 9] 

[£l] 





3£fl 


m . 


1 


2 


3 


4 


5 


6 


7 


8 






5 


5 


5 


5 


5 


5 


5 


5 


FeCi 3 






















0.5 


0.5 


0.5 


0.5 


0.5 


6.5 


0.5 




















0.5 


m 


4-T*/fcr^/u[3 ( 4,-d] 


0.3 


0.3 


0.3 












l,2 f 4-h!JT2/w[l,5-a3fcr 








0.3 




0.3 


0.3 


0.3 


-(1,2,4) HJTi/nlXS-a] 










0.3 










0.1 


0.1 




0.1 


0.1 


0.1 


0.1 


0.1 




25000) 




0.1 


0.1 


0.1 


0.1 




0.1 


0.1 


S^^^iPS: 30000) 












0.1 








90 


90 


90 


90 


90 


90 


90 


90 




AEROSIL50 














1.0 





[0 0 3 0] 



1*2] 



50 



(7) 



2002-134442 



11 



12 















5 


5 


FeCI 3 










0.5 


0.5 
















1,6,4 ry / ✓ t^LiiO^jc. y 














0.1 


- 




#^fi: 25000) 


0,1 


0.1 


30000) 








90 


90 




AEROSIL50 







: S$ 1 5 0 0 nm(D«MlrMLfc->y =>•! 20 

« 

le^fS^H^O. 5 tf mA<y7i:#^/Hf 50n 

K : ( I C 1 0 0 0 A4±ffii) ) 

»§EA: 2 10g/cra 2 (20. 58KPa) s g 
^t«FfS3£aSt«0*a«-ii* : 3 6 m/m i n (Wlifpl? 

MLT*Wc. 30 
<C, WlOOipm) ^0««M«OMIKJKB«r* 

f-f ? v-y^t : rsikvy ayfti^o. 5~io 

Tilt Lrj?$ 5 0 nmO^V^^KtifiiL, PHSC: 
^telcj; iJ^IKSr 1 . 0 *t mi^ Lt^O«iS!i 



tc, Mfl-^Jkillf TGM&AffiH 1 0 0 n m, Jfe^KSP 
$110 O n mdS^ZKifcA/fc** h7'f7*^^- VgBO 

#£Ztt:3fcA/7i:l&*B2. 5mmO^F7-f/^-y 

-C y v'V^ftffl'J/tSBcOiliIl 0 0 n mm&M'<9 — >\Z$3 

xd- is a >-mfflj£U<Dm4. 5 <x mSBfBi^:? — VfCl 
*5I^T. SBi»*$ lmm<Offii8jl«ifcte&a!J3£L;fc. JlJS 

[0 03 11 
[3g3] 







m 


1 


2 


3 


4 


5 


6 


7 


8 


(nm/min) 




220 


300 


180 


310 


290 


250 


350 


330 




15 


20 


20 


25 


23 


21 


36 


26 


(nm/min) 




3 


2 




1.5 


2 


3 


2 


2 




2 


1 


i>> 


1 


2 


1 


1 


2 




70 


65 


75 


70 


73 


70 


65 


68 




30 


30 


25 


28 


27 


26 


31 


29 


(Q) 


T-Vyv/^^ffi^lOOM m 


0.352 


0.368 


0.361 


0.372 


0.362 


0.359 


0.363 


0,361 


xn- ^a^f¥{ffi|FB4.5 m m 


7.01 


7.08 


7.10 


7.09 


7.05 


7. a 


7.03 


7.11 



[0 0 3 2] 



50 [^4] 







\mm 


(nm/min) 




300 


120 




30 


15 








30 


(nm/min) 




V 10 / 


8 




105 


150 




70 


90 . 


CQ) 




0.398 


0.450 




7.25 


8.02 



[ o o 3 3 ] itmm i -Cf±, ^^fy^'JTlroi 10 

[0 0 3 4] 



(72)»H# *ffl iff 

^*Bfi:m*BrETS13#l^- B&{fc 

(72)380l# rtffl M 

^iP=BSrm*BTEgT@13Sl-§- B A-fb 



4*1? 2002-1 34442 

14 

©aaft, ffBKb, ««wtK«Jv mm 

». w»<t. mmt. -*m$t&. m«w4fc«iv mm 

(cjifji-C&So *38WtcJ:0. fi*?* 1 ?^ 

fftllfc. *MSWl2, H5v#14lcffi*u ^f«Stt<o 



(72) #ms ISM 

a5**BScmjit"riBTBi3#i* 

(72)%bj# jjsr *«t 

as*»Ba:m3it"riHTii3«i* s^b 

F*— A(##) 3C058 CB01 CB02 CB03 CB10 DA02 
DA12 DA17 
5F043 AA26 BB18 BB30 DD16 FF07 
GG02 



